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Linking molecular changes at multiple levels of biological organization using “omic” 

methods provides highly complimentary, “data-dense” information for predicting 

outcomes for organisms exposed to environmental contaminants.  However, performing 

separate “omic” analyses on multiple organisms or tissues increases the variability in 

responses and the uncertainty of the linkages between these levels of organization.  

Ideally, performing transcriptomic, proteomic, and metabolomic analyses on the same 

sample of individual tissues of interest from an organism would reduce this uncertainty 

and biological variation.  On-going research in our laboratory has demonstrated the 

ability to apply multiple “omic” technologies to analyze individual tissues of small fish 

species.  In the present study, transcriptomic and proteomic analyses were performed on 

hepatic tissues from individual adult female fathead minnows (FHM; Pimephales 

promelas) exposed to the aromatase inhibitor fadrozole.  Organisms were exposed to 0, 

0.04, and 1.0 µg/L fadrozole for 4 days and tissue extracts were analyzed using an LC-

MS/MS based, label-free proteomics approach that identified over 1000 proteins.  Many 

of the differentially-expressed proteins in fadrozole-exposed female livers were 

consistent with published results for fadrozole.  Interpretation of the broader proteomic 

response will be discussed in the context of transcriptomic data collected using mRNA 

isolated from the same samples used in proteomic analyses.  Our data demonstrates the 

ability to extract high quality RNA and protein samples from small quantities (10 mg) of 

single tissues for comprehensive ‘omic’ analyses.  Overall, our ability to perform 

multiple “omic” analyses on individual tissues of small fish species provides greatly 

improved information for connecting various levels of biological organization and 

elucidating pathways of toxicity.  This information provides a more comprehensive 

representation of the “systems effects” resulting from chemical exposures and will ideally 

serve as a basis for advancements in predictive ecotoxicology.   
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